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PLANT DISEASES 
STRAINS OF STEM AND LEAF RUST ON WHEAT IN 
WESTERN AUSTRALIA SINCE 1951 
By I. A. WATSON1, W. P. CASS SMITH2, and W. A. SHIPTON3 
THE most important wheat rust in Western Australia is stem rust, 
frequently and has not been known to cause serious damage. 
Leaf rust occurs i n -
Little diversity in the stem rust flora of 
the State was found between the years 
1922-1960. During this period four strains 
of rust were isolated, but only one of 
these strains became firmly established 
and serious. Following the appearance of 
strain 21-2 in 1960 there have been a 
number of dramatic and far-reaching 
changes. Since 1960, 10 new strains have 
been isolated. Strains are now present 
which are capable of attacking wheat 
varieties with the Eureka, Gabo, Gamenya, 
and Mengavi type of resistance. 
Although widespread stem rust epidemics 
are infrequent in Western Australia (Cass 
Smith, 1948), rust damage in coastal areas 
is often high. These areas are not only 
more liable to rust, but also provide better 
conditions for rust carry-over than inland 
areas. 
The need to maintain a high proportion 
of resistant varieties in the field was 
highlighted by the disastrous stem rust 
epidemic in 1963, which caused an 
estimated loss of at least $20 million 
(Reeves, 1964). 
It is essential that the strains of rust 
present in each State be known, since it 
is then possible to co-ordinate the cereal 
breeding programmes on a Commonwealth-
wide basis. 
The system used for naming stem rust 
strains was devised by Watson and Luig 
(1963, 1966), with special reference to its 
practical value in a breeding programme. 
The 12 varieties of the international 
series devised by Stakman and Levine 
(1922) are used to separate the "standard" 
races 17, 21, 34, 40, 116, 126 and 222. 
Further separation involves testing the 
rust isolates on varieties containing par-
ticular resistance genes:—Eureka type—1; 
Gabo type—2; Gamenya type—3; Mengavi 
type—4; Renown type—5; Mentana type 
—6; and Norka type—7. Thus, for instance, 
a strain of rust designated as—Anz 1, 2, 
3, 4 is capable of attacking varieties of 
wheat with the Eureka, Gabo, Gamenya, 
and Mengavi type of resistance, when 
present either singly or in combination. 
The letters Anz refer to the geographical 
area of Australia and New Zealand in 
which rust material is collected. 
In the year 1925 stem rust strain 126—6, 
7 was isolated in Western Australia. This 
strain was responsible for the rust 
epidemics of 1934 and 1943, and dominated 
the rust scene until 1960. The wheat 
varieties Eureka and Wongoondy, which 
were developed for their resistance to this 
strain, were planted extensively in this 
State from the early 1940's onwards, and 
proved very valuable. A rust strain (126— 
1,6,7) capable of attacking these varieties 
was detected here in 1949 but, surprisingly, 
1 . Professor of Agricultural Botany, University of Sydney, N.S.W. 
2 . Now retired, formerly Chief, Biological Services Division, Department of Agriculture, South Perth, W.A. 
3. Plant Pathologist, Department of Agriculture, South Perth, W.A. 
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Table 1 .—Number of isolates of the various stem rust strains grouped according to the year of isolation 
Strain 
17 Anz 1. 2 .... 
17 Anz 1, 2. 3, 7 
21 Anz 1, 2 .... 
21 Anz 1, 2, 5 
21 Anz 1. 2, 6 
21 Anz 1, 2, 7 
21 Anz 2 
21 Anz 5, 7 .... 
34 Anz 2, 7 .... 
34 Anz 2. 4. 7 
126 Anz 1. 6. 7 
126 Anz 6. 7 
222 Anz 6. 7 
Totals 
Year of Isolation** 
1951 
I I 
29 
40 
I9S2 
0 
0 
0 
1953 1954 1 1955 
z ! z 
• 1 
10*1 '""4* 
10* 4* 
9* 
.... 
9* 
1956 1957 | 1958 
7* 
• 
7* 
2* 
2 ' 
.... 
6* 
5 
I I * 
1959 j I960 
S3 
38 
91 
222 
a 
6 
236 
1961 
To 
147 
2 
159 
1962 1963 
2 
66 
21 
3 
92 
2 
399 
1 
4 
1 
26 
1 
3 
z 
438 
1964 
1 
86 
"4 
91 
1965 Totals 
168 
1 
170 
4 
729 
1 
4 
416 
2 
4 
8 
I I * 
101* 
49 
1,331* 
* Figures incomplete. * * The very few rust collections made from mature crops late in the season have been recorded as though collected 
in the year the crop was planted. 
it failed to become established, and was 
last isolated in 1951. 
The most dramatic and far-reaching 
changes that have occurred here started 
with the introduction of strain 21-2 (Table 
1). This strain was first isolated in the 
Borden area in March, 1960 on an out-of-
season crop sown for grazing. It is thought 
that spores transported aerially from the 
Eastern States were responsible for the 
infection of these plants (Watson and Cass 
Smith, 1962). 
The strain rapidly gained in prevalence 
and by the end of the 1960-61 season had 
been found throughout the State, having 
been isolated from 94 per cent, of all 
rusted crops examined. This strain is 
capable of attacking Gabo and varieties 
with similar rust resistance. These 
varieties steadily increased in popularity 
after their introduction in the late 1940's 
(Table 2). 
The advent of this rust strain virtually 
meant, therefore, that an additional two 
million acres of wheat was now subject to 
rust attack. 
In the following year, 1961, an even 
more important change occurred. In that 
year stem rust strain 21-1, 2 was isolated 
from a number of widely separated areas. 
The strain is not only capable of attack-
ing Gabo and related varieties but also 
attacks others such as Eureka and Won-
goondy which are unrelated to Gabo. The 
strain increased rapidly, and at the 
expense of 21-2, which was last isolated 
Table 2.—Areas sown to resistant wheat varieties 
(Acreages sown to wheat varieties with the Eureka, Gabo, Gamenya, and Mengavi type of stem rust resistance 
from 1 9 5 1 - 5 2 , together with the percentage of each in the total area.) 
Season 
Eureka Type Gabo Type Gamenya Type Mengavi Type 
Acreage Per cent, of Area Acreage 
Per cent. 
of Area Acreage 
Per cent. 
of Area Acreage 
Per cent, 
of Area 
1951,52 
1952 53 
1953 54 
1954/55 
1955/56 
1956,57 
1957/58 
1958,59 
1959/60 
I960 61 
1961/62 
1962 63 
1963 64 
1964 65 
238.924 
341,228 
379,094 
393,446 
384.364 
369.322 
372.984 
373,407 
382.202 
375,367 
406.482 
469,517 
362.635 
259.695 
7.55 
11.09 
12.90 
12.69 
12.97 
13.04 
12.22 
11.34 
10.07 
9.21 
9.17 
9.66 
7.75 
4 99 
74,965 
129,304 
189,653 
351,240 
527,902 
770,587 
1,033,994 
1,339,113 
1,705,578 
1.968,122 
2,243,102 
2,539,838 
2,514,524 
2,321.553 
2.37 
4.20 
6.45 
11.33 
17.81 
27 20 
33.89 
40.68 
44.95 
48.27 
50.59 
52.27 
53.74 
44.60 
2,778 
4.082 
3.156 
1,539 
967 
845 
352 
207 
12,186 
8,304 
4,229 
7,091 
38,947 
440,892 
0.09 
0.13 
0.1 I 
4.96 
0.03 
0.03 
0.01 
0.01 
0.32 
0.20 
0.09 
0.14 
0.83 
8.47 
479 
11009 
82.844 
372,584 
0.01 
0.25 
1.77 
7 16 
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Table 3 .—Number of isolates of the various leaf rust strains grouped according to the year of isolation 
Strain 
26 Anz 0 
t35 Anz 2 
135 Anz 1, 2 
(35 Anz 2, 3 
Totals 
Year of Isolation 
1951 1952 
.... 
2 0 
1953 
0 
1954 1955 1956 
:::; =: 
o 0 0 
1957 
0 
1958 i 1959 
1 
0 
.... 
0 
I960 
' ">• 
7 
1961 
.... 
1 
2 
3 
1962 
"3 
1 
5 
1963 
4 
4 
1964 
I I 
I I 
1965 
' 5 
5 
Totals 
2 
31 
3 
37 
• First isolated at Northampton in the 1947—48 season (Waterhouse, 1952). 
in 1963. Strain 21-1, 2 was responsible for 
the localised rust outbreak at Esperance 
in 1962, which devastated crops of Eureka 
(Watson and Luig, 1963). It was also 
responsible for 1963 rust epidemic. This 
strain still dominates the rust scene. 
Following the 1963 stem rust epidemic 
there has been a growing appreciation 
among growers of the value of resistant 
varieties. For many, this epidemic was 
their first experience of stem rust. The 
impact of the epidemic is reflected in the 
rapid increase in the popularity of 
varieties with the Gamenya and Mengavi 
type of resistance (Table 2). 
However, in 1963, the Mengavi-attacking 
strain 34-2, 4, 7 was recovered from two 
samples of rusted wheat collected in the 
Geraldton area. A strain rather similar 
to 34-2, 4, 7 has occurred in the Eastern 
States, since 1959, and has shown out-
standing ability to multiply and persist 
in northern New South Wales and 
southern Queensland. Because of differ-
ences from its eastern counterpart the 
strain present here is thought to 
have originated independently in this 
State. So far 34-2, 4, 7 has been isolated 
on eight occasions, and has been recovered 
over the area from Geraldton to Beverley 
and at Esperance. Whether the strain 
will eventually prove to be aggressive 
remains to be seen. 
Since Gamenya has been grown many 
collections from this variety have been 
examined. In no case has a strain been 
isolated from these collections which is 
virulent on Gamenya. Gamenya is 
susceptible to one strain shown in Table 1, 
but this was collected on another variety 
and at present must be regarded as 
extremely rare. It is not prevalent on 
Gamenya in Eastern States but it is 
impossible to predict what its future 
importance will be under local conditions. 
The sequence of events from 1951 to the 
present time is shown in Table 1. 
The task of breeding resistant wheat 
varieties is a continuous one, as new 
strains of rust are continually appearing. 
There are a number of ways by which 
this may take place. Spores may be trans-
ported aerially from the Eastern States. 
It is considered, however, that the occur-
rence of East-West exchange is rare 
(Watson and Cass Smith, 1962). The more 
usual way for strains to arise is thought 
to be by mutation and hybridization. 
Sexual hybridization is not regarded as 
important here as barberry species, which 
are necessary for this type of hybridization 
to take place, have not become naturalised 
in Western Australia. A more important 
method is somatic hybridization. This 
occurs when different strains grow together 
on a susceptible host (Watson and Luig, 
1958). 
There is great diversity in the strains 
of stem rust occurring in Australia 
(Watson and Luig, 1966), and this calls for 
further investigation on the origin of 
these strains. It is possible that they are 
brought in from overseas by wind currents. 
It may be significant that standard races 
21 and 34, which are the most prevalent 
in South Africa (Lombard and Lombard, 
1965), are also the most prevalent in 
Australia. 
Changes in the leaf rust flora in Western 
Australia are shown in Table 3. As this 
disease is unimportant the events occur-
ring over the years are not detailed. The 
system used to classify leaf rust strains is 
similar to that used for stem rust except 
that different varieties are used (Watson 
and Luig, 1961). 
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Table 4.—Localities at which strains of 
stem and leaf rust were first isolated 
Strain 
Stem Run— 
17 A M 1, 2 
17 Anz 1, 2, 3, 7 .... 
21 Anz 1, 2 
21 Anz 1, 2, 5 
21 Anz 1, 2. 6 
21 Anz 1. 2, 7 
21 Anz 1, 2, 3, 7 .... 
21 Anz 2 
21 Anz 5. 7 
34 Anz 2, 7 
34 Anz 2, 4, 7 
222 Anz 6, 7 
Leaf Rust— 
135 Anz 1, 2 
135 Anz 2, 3 
Year 
1962 
1964 
1961 
1963 
1963 
1963 
1964 
I960 
1963 
1962 
1963 
1958 
1962 
1961 
Locality 
Salmon Gums, South Perth. 
Indarra. 
Carnarvon, Esperance, Naraling, 
Salmon Gums, Speddingup. 
Garratt. 
North Tenindewa, Wannamal. 
Esperance. 
Mendel. 
Borden. 
Three Springs. 
Esperance, Gibson, Speddingup. 
Esperance, Geraldton, Gibson. 
Coorow, Mahomet's Rat, Nara-
ling, Northampton. 
Salmon Gums. 
Borden, Utakarra. 
I t has been relatively simple in the past 
to breed varieties resistant to stem rust, 
but as rust strains have increased in 
number and complexity the task has 
become much more difficult. As new areas 
are opened up in this State, particularly 
in the wetter coastal regions, it is antici-
pated that the need to have resistant 
varieties will become more urgent. Many 
of the new strains which have appeared 
in recent years were first isolated in the 
regions about Geraldton and Esperance 
(Table 4). 
The most effective and only economical 
way to control rust is by the use of 
resistant varieties. Careful attention 
should, however, be given at all times to 
crop sanitation. Rust can only over-
summer on infected host plants. 
For this reason self-sown wheat and 
barley seen during summer and autumn 
should be grazed heavily to reduce the 
possibility of an early rust build-up. Crops 
should also be planted at the recommended 
time to reduce the hazard of rust damage 
late in the season. 
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8 WEEKS OLD PULLETS 
All replacement stock taken from 365 days 
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